Beta-catenin signaling: linking renal cell carcinoma and polycystic kidney disease.
Loss of von Hippel-Lindau (VHL) tumor suppressor gene function occurs in familial and most sporadic renal cell carcinoma (RCC), resulting in the aberrant expression of genes that control cell proliferation, invasion and angiogenesis. The molecular mechanisms by which VHL loss leads to tumorigenesis are not yet fully defined. The VHL gene product, pVHL, is part of an E3 ubiquitin ligase complex that targets hypoxia inducible factors for polyubiquitination and proteosomal degradation, implicating hypoxia response genes in RCC oncogenesis. VHL loss also allows robust RCC cell invasiveness and morphogenesis in response to hepatocyte growth factor (HGF), an important regulator of kidney development and renal homeostasis. Recent elucidation of the mechanism by which pVHL represses developmental HGF responses in adult kidney has identified another oncogenically relevant E3 ligase target: beta-catenin. This discovery also further unifies recent insights into the molecular pathogenesis of polycystic kidney disease, where the identification of disease genes has revealed the integration of signaling pathways associated with primary cilia function and the regulation of cell growth and differentiation.